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Abstract
In this letter we construct the Stu¨ckelberg holographic superconductor with Weyl corrections.
Under such corrections, the Weyl coupling parameter γ plays an important role in the order of
phase transitions and the critical exponents of second order phase transitions. So do the model
parameters cα, α and c4. Moreover, we show that the Weyl coupling parameter γ and the model
parameters cα, α, c4 which together control the size and strength of the conductivity coherence
peak and the ratio of gap frequency over critical temperature ωg/Tc.
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I. INTRODUCTION
As is well known, there exist lots of questions in strongly coupled field theories. Facing
these problems, many physicists resorted to the AdS/CFT correspondence[1–4], a equiva-
lence between a d-dimensional strongly coupled gauge theory on the boundary and a (d+1)-
dimensional weakly coupled dual gravitational description in the bulk, to deal with some
unsolved problems. Nowadays, as an application of the correspondence, the AdS/Condensed
Matter duality (AdS/CMT) is also being developed. One remarkable achievement of AdS/
CMT is the establishment of the holographic superconductors [5]. It originated from the
discovery of Abelian Higgs mechanism, the U(1) gauge symmetry is spontaneously broken
due to the existence of a black hole [6, 7]. For a general review of the subject, please see
[8–12].
Of course, this model also displays some interesting properties. For example, there is a
second order phase transition which is the standard behavior shown by Landau-Ginzburg
theory. Another important feature is that the ratio of gap frequency over critical temperature
ωg/Tc ≈ 8, which is much larger than the value of 3.5 given by the weakly coupled BCS
theory, but it is quite similar to that in the high-Tc superconductors experiment [13].
Recently, Franco et al. has proposed a phenomenological model, in which the spontaneous
breaking of a global U(1) symmetry occurs via the Stu¨ckelberg mechanism[14–16]. They
regard this model as the Stu¨ckelberg holographic superconductor which has lots of features.
One main characteristic of this phenomenological model is that it can provide a description
of a large group of phase transitions, including the first order phase transition and the second
order phase transition with both mean and non-mean field behavior. Many extending works
on the Stu¨ckelberg holographic superconductor have been explored, such as the Stu¨ckelberg
holographic superconductor with Gauss-Bonnet corrections, the Stu¨ckelberg holographic su-
perconductor with backreactions [17, 18], and the Stu¨ckelberg holographic superconductors
in constant external magnetic field [19]. In Ref.[17], they find that different values of GB
parameter and model parameters can determine both the order of phase transitions and the
critical exponents of second order phase transitions. What’s more, the size and strength of
the conductivity coherence peak can be controlled.
In this paper, we pay attention to the effects of the Weyl corrections, another higher
derivative corrections on the Stu¨ckelberg holographic superconductor. The Weyl corrections
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involve a coupling between the Maxwell field and the bulk Weyl tensor. In Ref. [20],
the authors calculated the conductivity and charge diffusion with Weyl corrections, and
showed that corrections broke the universal relation with the U(1) central charge observed
at leading order. In addition, the holographic superconductors with Weyl corrections are
also explored in Ref.[21]. They found that for large Weyl parameter γ, the ratio of gap
frequency over critical temperature ωg/Tc is far less than the value 8 which is found in
the standard version holographic superconductors[5, 22], while for small γ, the value of the
ratio is larger than 8. Therefore, it is worth exploring how the picture of the Stu¨ckelberg
holographic superconductor is modified when considering Weyl corrections.
Our paper is organized as follows. In section II, we construct Stu¨ckelberg holographic
superconductor with Weyl corrections and present numerical results from the Stu¨ckelberg
holographic superconductor. We specially discuss the order of phase transitions and the
critical exponents of second order phase transitions. Then we investigate the conductivity
numerically in section III. Conclusions and discussions are followed in section IV.
II. THE STU¨CKELBERG HOLOGRAPHIC SUPERCONDUCTOR WITH WEYL
CORRECTIONS
A. The Stu¨ckelberg holographic superconductor with Weyl corrections
The general Stu¨ckelberg holographic superconductor contains the gravitational field, the
U(1) gauge field and the scalar field, the latter two of which are coupled via a general
Stu¨ckelberg mechanics [15]. The action in this system is
S =
∫
dd+1x
√−g
(
R +
(d− 1)d
L2
− L
)
, (1)
with
L = FµνF
µν
4
+
∂µΨ˜∂
µΨ˜
2
+
m2
2
Ψ˜2 +
1
2
F(Ψ˜)(∂µp−Aµ)(∂µp−Aµ), (2)
where F is a general function of Ψ˜
F(Ψ˜) = Ψ˜2 + cαΨ˜α + c4Ψ˜4, (3)
in which c4, cα, α are real numbers and 3 ≤ α ≤ 4. When cα = c4 = 0, it reduces to the
model of [5]. In addition, this theory has the local gauge symmetry Aµ → Aµ + ∂µΩ(xµ)
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and p→ p+Ω(xµ), where we can use the gauge freedom to fix p = 0. Furthermore, we take
the ansatz Ψ˜ = Ψ. Therefore, the Stu¨ckelberg Lagrangian (2) can be re-expressed as
L = FµνF
µν
4
+
∂µΨ∂
µΨ
2
+
m2
2
Ψ2 +
1
2
F(Ψ)AµAµ. (4)
The function F becomes
F(Ψ) = Ψ2 + cαΨα + c4Ψ4. (5)
In this paper, we will construct a 3+1 dimension Stu¨ckelberg holographic superconductor
with Weyl corrections as Ref.[21]. In this case, the matter Lagrangian density L is replaced
by
LW = 1
4
(F µνFµν − 4γCµνρσFµνFρσ) + ∂µΨ∂
µΨ
2
+
m2
2
Ψ2 +
1
2
F(Ψ)AµAµ, (6)
where γ is a (dimensionful) constant and Cµνρσ is the Weyl tensor. The range of the param-
eter γ [20] is
− L
2
16
< γ <
L2
24
, (7)
where the upper bound results from the existence of an additional singular point at γ = L
2
24
and the lower bound is due to the causality constraints.
We exclusively work in the probe approximation in this letter, where the gravity sector
is effectively decoupled from the matter sector. So we take the background to be a planar
AdS-Schwarzschild black hole:
ds2 =
r2
L2
(−f(r)dt2 + dxidxi) + L
2
r2f(r)
dr2, (8)
where
f(r) = 1−
(rH
r
)4
, (9)
with rH > 0 for the horizon and r →∞ for boundary of the bulk, the Hawking temperature
of this black hole is
T =
rH
piL2
, (10)
which corresponds to the temperature of the dual field theory. For convenience, in the
following analysis, we always set L = 1. Let’s begin with the following Ansatz:
Ψ = Ψ(r), At = Φ(r), (11)
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then apply it to the Euler-Lagrange equation, we derive the equations of motion from the
Weyl corrections matter Lagrangian density (6)
Ψ′′ +
(
f ′
f
+
5
r
)
Ψ′ +
Φ2
2r4f 2
F˙ − m
2Ψ
r2f
= 0, (12)
(
1− 24γr
4
H
r4
)
Φ′′ +
(
3
r
+
24γr4H
r5
)
Φ′ − F
r2f
Φ = 0, (13)
where the prime represents the derivative with respect to r and the dot in F represents the
derivative with respect to Ψ. In addition, we have used the nonzero components of Weyl
tensor Cµνρσ in AdS5,
C0i0j = f(r)r
4
Hδij , C0r0r = −
3r4H
r4
, Cirjr = − r
4
H
r4f(r)
δij , Cijkl = r
4
Hδikδjl. (14)
For concreteness, we fix the mass of the scalar field to m2 = −3, which is above the
Breitenlohner-Freedman bound [23] and does not induce an instability. With this mass,
the asymptotic behavior of the scalar fields Ψ and the scalar potential Φ close to the AdS
boundary (r →∞) take the form
Ψ =
Ψ1
r
+
Ψ3
r3
, (15)
Φ = µ− ρ
r2
, (16)
where µ and ρ are the chemical potential and charge density in the dual field theory, respec-
tively. For the value of m2 we have mentioned before, only the Ψ3 term is normalized. Here
we set Ψ1 = 0, so the expectation value of the scalar operator O3 in the dual field theory is
related to Ψ3 by 〈O3〉 = Ψ3. Furthermore, at the horizon r = rH , the regularity implies
Ψ′(rH) = − 3
4rH
Ψ(rH), (17)
Φ(rH) = 0. (18)
To investigate the behavior of phase transitions of this system, we solve equations of
motion (12) and (13) combined with the boundary conditions (15), (16), (17) and (18)
numerically by using a shooting method.
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B. Phase transitions
One main characteristic of the Stu¨ckelberg holographic superconductor is that it enables
us to describe various types of phase transitions, from first to second order. As for the
second one, it is also able to illustrate those with the mean and non-mean field behaviors.
When involving the Weyl corrections, how the phase transition depends on the coefficients
cα, α, c4 and Weyl coupling parameter γ is deeply investigated. In order to see the role each
parameter plays, we observe the following three cases respectively.
1. The case F(Ψ) = Ψ2 + c4Ψ4
Firstly, we focus on the special case F(Ψ) = Ψ2 + c4Ψ4 to see how c4 and γ control the
styles of the phase transition. Solving the equations of motion (12) and (13) numerically, we
have the results itemized as follow: over the legal range of γ, the phase transition is second
order when 0 ≤ c4 . 0.7 and is first order for c4 & 1.3 (Fig.1). However, if 0.8 . c4 . 1.2,
the phase transition varies from second order to first order, and first order ones are prone
to appear in smaller γ, while the second order ones usually emerge in larger γ (Fig.1).
Furthermore, by fixing the data, we find that for the second order phase transition, while
for T ∼ Tc, there is a relationship between O3 and Tc, that is, O3 ∼ (Tc − T )β, β = 1/2,
which has nothing to do with γ.
2. The case F(Ψ) = Ψ2 + cαΨα
Now, in order to investigate the influence of cα, α and γ on the phase transition, we set
c4 = 0. In Fig.2, we present the condensate around the critical region for chosen values of γ,
cα and different values of α. Fig.2 informs us that for chosen values of γ and cα, first order
phase transitions often gather in the region of smaller α, whereas second order ones usually
lie in the region of larger α. Moreover, for fixed γ and α, the styles of phase transition exhibit
some kinds of similar distribution, but what is different is that first order ones appear with
larger cα, while second order ones happen when cα is small. To sum up, more often than
not, the first order phase transition locates in the region of larger cα or smaller α, which is
consistent with the result in Gauss-Bonnet gravity [17]. Then, we will specially concentrate
on the effect of the Weyl parameter γ on the phase transition. From Fig.2, we find that
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FIG. 1: The condensate around the critical region for chosen values of c4 and different values of
γ. T0 is the temperature when condensate and second order phase transition appear, T0 equals to
the critical temperature Tc. The orange, black, magenta, green, red and blue curves correspond to
γ = −0.06,−0.04,−0.02, 0, 0.02, 0.04, respectively.
for chosen values of α and cα, first order phase transitions are distributed in small γ, while
second order ones occupy the larger γ region. In light of discussions above, one can conclude
that the first order phase transition of the system is liable to emerge when Weyl parameter
γ is small.
3. The case F(Ψ) = −Ψα + 12Ψ4
In the above two cases, we have shown that different model parameters can lead to either
first or second order phase transitions. It is natural to ask whether the change of model
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FIG. 2: The condensate around the critical region for chosen values of γ, cα and different values
of α. The red, blue and green curves correspond to α = 3, 3.5, 4, respectively.
parameters would exert some influence on the critical exponent, rendering it different from
the prediction of the mean filed. In reality, the answer is yes. Ref.[15] has shown that
for cα < 0, the critical exponent is not the same as the result the mean field holds when
model parameters are varied. When involving the Weyl corrections, we also focus on the
special case cα = −1 and c4 = 1/2 as in Ref.[15]. From Fig.3, we find that the critical
exponent β is independent of the Weyl parameter γ but only dependent on α. Adopting
the non-linear fitting method, we can get the critical exponent β for different α. Therefore,
the relation β = (α − 2)−1 found in Ref.[15] is still preserved. These results show that the
critical exponent β depends only on the model parameter α but is independent of the Weyl
parameter γ. Actually, according to [15, 17], other parameters, such as the scalar mass, the
dimensions of space-times and the background geometry, have no influence on the value of
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FIG. 3: The critical exponent β (the slope of the curves) is independent on the the Weyl parameter
γ and only dependent on α. The vertical axis is the log of the Condensate 〈O3〉 for the case
F(Ψ) = −Ψα+ 12Ψ4 near the critical temperature Tc and the horizontal axis is the log of 1−T/Tc.
The blue, red and green curves correspond to γ = −0.06, 0.02, 0.04, respectively.
the critical exponent β. Thus, we can say that in this certain case F(Ψ) = −Ψα + 1
2
Ψ4, the
critical exponent is decided by parameter α.
α 3 3.25 3.5 4
β 1 0.79 0.66 0.5
TABLE I: The critical exponent β for the case F(Ψ) = −Ψα + 12Ψ4 with different α.
Next, we will focus on the dependence of the condensate on α and γ. First, we present
the condensate as a function of temperature in Fig.4. From these figures above, it is easy
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FIG. 4: The condensate around the critical region for chosen values of γ, cα and different values
of α. The red, blue and green curves correspond to α = 3, 3.5, 4, respectively.
to see that the given different values of α and γ, the critical temperature Tc are unrelated
to α and only rely on γ. In the meantime, the critical temperature Tc for different Weyl
parameter γ is summarized in Table II. Observing this table, we claim that the critical
temperatures Tc is higher and higher as the Weyl parameter γ changes from −0.06 to 0.04,
which is in agreement with Ref.[21]. In another word, when Weyl parameter γ runs toward
the negative direction, it is much harder for the scalar hair to form. However, if γ turns
around, the formation of the scalar hair would be facilitated. In fact, for the second order
phase transition in all cases above, the critical temperature Tc only depends on the Weyl
parameter and the form of F(Ψ) is not the determinant of Tc.
10
γ −0.06 −0.02 0.02 0.04
Tc 0.170ρ
1/3 0.185ρ1/3 0.219ρ1/3 0.304ρ1/3
TABLE II: The critical temperature Tc for the case F(Ψ) = −Ψα + 12Ψ4 with different γ.
III. ELECTRICAL CONDUCTIVITY
In this section, we study the electrical conductivity σ of the dual field theory. We
switch on a vector perturbation of radial symmetry and time dependence in the x-direction,
δAx(t, r) = Ax(r)e
−iωtdx 1, and study the linear response of the system. With the help of
the Euler-Lagrange equation, the equation of motion for the perturbation of vector potential
δAx(t, r) is obtained in the following
(1 +
8γr4H
r4
)A′′x +
[(
f ′
f
+
3
r
)
+
8γr4H
r4
(
f ′
f
− 1
r
)]
A′x
+
(
1 +
8γr4H
r4
)
ω2
r4f 2
Ax − F(Ψ)
r2f
Ax = 0. (19)
At the horizon, the ingoing boundary conditions due to the requirement of causal behavior
[24] must be imposed. In our case, this is
Ax(r) ∼ (r2f(r))−i
ω
4rH , (20)
Around the AdS boundary r →∞, Ax(r) is expanded as
Ax(r) = A
(0) +
A(2)
r2
+
A(0)ω2
2
log Λr
r2
+ . . . (21)
where A(0), A(2) and Λ are integration constants. The logarithmic term suffers from an
ambiguity scale Λ, which leads to a divergence in the Green’s function. But as explained in
[22], this can be removed by introducing an appropriate counter-term in the action. From
linear response theory, the conductivity σ is related to the retarded current Green’s function
GR as follow,
σ(ω) =
1
iω
GR(ω, k = 0), (22)
1 for simplicity, we will work at zero momentum (k = 0).
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FIG. 5: Conductivity for superconductors with different values of α, cα and γ at the same temper-
ature T/Tc ≈ 0.4. The solid line represents the real part, and dotted line the imaginary part.
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FIG. 6: Re(σ) as a function of ω in units of the condensate with different values of α, cα and γ at
the same temperature T/Tc ≈ 0.7.
where the retarded current Green’s function GR can be evaluated by using the standard
AdS/CFT technique as2
GR(ω) = − lim
r→∞
r3f(r)
∂rAx(r, ω)
Ax(r, ω)
. (23)
Substituting the solution (21) into the above equation, one can easily obtain the explicit
expression of the retarded Green’s function
GR(ω) = 2
A(2)
A(0)
− ω
2
2
. (24)
Therefore, the conductivity is given by
σ(ω) = − iA
(2)
ωA(0)
+
iω
2
. (25)
In order to read off A(0) and A(2), we must solve Eq.(19), Eqs.(12) and (13) numerically
with the boundary condition (20). For definiteness, we set c4 = 0 and explore the effect of α,
cα and γ on the conductivity. The numerical results of the frequency dependent conductivity
are illustrated in FIG.5 and 6. The main characteristics are summarized as follows:
1. The imaginary part has a pole at ω = 0. According to the Kramers-Kronig relation,
this indicates that the real part contains a delta function. In addition, from FIG.5,
it is easy to find that there exists a gap in the conductivity, which rises quickly near
2 In Ref.[21], the authors have given a detailed derivation of the retarded Green’s function. A similar
calculation can be also found in Ref.[25]. They find that Weyl term has no explicit effect on the retarded
Green’s function and its expression is the same as that in Einstein theory for a standard Maxwell field.
Therefore, in the following calculation, we can safely use the Eq.(23).
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the gap frequency ωg. They are two main common features of the standard version
holographic superconductors[5, 22].
2. The ratio of gap frequency over critical temperature ωg/Tc is unstable and running
with the model parameter α, cα and γ (FIG.5). For fixed values of α and cα, the ratio
ωg/Tc increases with the fall of the Weyl parameter γ. Especially, for γ = 0.04, the
value of ratio ωg/Tc ≈ 6, far less than 8 found in the standard version holographic
superconductors[5, 22], which is sharply different from the previous results. Therefore,
compared with the former models, the value of our system is closer to the weakly
coupled BCS value of 3.5. Moreover, if we fix values of Weyl parameter γ, the ration
ωg/Tc will increase with the augmentation of model parameter α or cα.
3. In Ref.[21], they have found that an extra spike appears inside the gap when γ < 0.
But for this model, the new things are not only when γ < 0 but also when α or cα are
large, the spike will emerge, too. Moreover, FIG.5 implies that under the joint effects
of γ, α and cα, that is, when γ < 0 and α and cα are large, there will be more spikes
and each of them appears to be sharper and narrower than those under the effect of
one single model parameter.
4. The parameter γ, α and cα together control the strength of fluctuations in this system.
For fixed value of γ, the coherence peak gradually becomes stronger and narrower
with the increase of α or cα (FIG.6), which is in agreement with the result found in
Refs.[15, 17]. For fixed value of α and cα, the coherence peak becomes stronger and
narrower with the fall of the Weyl parameter γ and the fluctuations will be suppressed
completely at larger value of γ = 0.04 (FIG.6).
IV. CONCLUSIONS AND DISCUSSION
In this paper, we have constructed the Stu¨ckelberg holographic superconductor with the
Weyl corrections and obtained the numerical solutions of this model. We examine carefully
the effects of model parameters, cα, α, c4 and the Weyl coupling parameter γ on the phase
transitions. For the second order phase transition, the critical temperature Tc only depends
on the Weyl parameter and the form of F(Ψ) is not the determinant of Tc. For fixed model
parameter cα, α and c4, the critical temperature will be increasingly high as we amplify the
14
parameter γ. Therefore, the condensation gets harder when γ < 0. But for γ > 0, the
tendency is just opposite. It is in line with the results found in Ref. [21].
We specially focus on how the Weyl coupling parameter γ, together with the model
parameters cα, α, c4, exerts an effect on the order of phase transitions and the critical
exponents of second order phase transitions. We find that the Weyl coupling parameter
γ also changes the order of the phase transition besides the model parameters cα, α, c4.
Furthermore, we conclude that for some definite form of F(Ψ), the critical exponents β is
only dependent on the model parameter but independent of the Weyl coupling parameter γ
in second order phase transitions.
Finally, we calculate the conductivity of the Stu¨ckelberg holographic superconductor
with the Weyl corrections numerically and obtain that for fixed model parameters cα, α and
c4, the ratio ωg/Tc is unstable and becomes smaller when the Weyl coupling parameter γ
increases, and even falls to approximately 6, which is far less than the standard value 8. It is
in agreement with the discovery in Ref.[21]. In addition, we also examine how the parameter
γ, α and cα control the strength of fluctuations in this model together. We observed that
the strength of fluctuations was adjusted not only by the parameter α and cα as found in
Refs.[14, 17], but also by the Weyl coupling parameter γ.
On the whole, the higher curvature interactions on the gravity side broaden the class of
the dual field theories one can holographically study. Various holographic superconductors
model taken into account the higher curvature interactions are working intensively [26–
33]. It may be interesting to further explore the joint effects of various higher curvature
interactions, including Gauss-Bonnet, quasi-topological and Weyl terms, on the holographic
superconductors.
Acknowledgments
D. Z. Ma is supported by the Team Research Program of Hubei University for Nationali-
ties(No. MY2010T001). Y. Cao and J. P. Wu are partly supported by NSFC(No.10975017)
15
and the Fundamental Research Funds for the central Universities.
[1] J. M. Maldacena, The large N limit of superconformal field theories and supergravity, Adv.
Theor. Math. Phys. 2, 231 (1998) [Int. J. Theor. Phys. 38, 1113 (1999)] [hep-th/9711200].
[2] S. S. Gubser, I. R. Klebanov, and A. M. Polyakov, Gauge theory correlators from non-critical
string theory, Phys. Lett. B428 (1998) 105C114, [hep-th/9802109].
[3] E. Witten, Anti-de Sitter space and holography, Adv. Theor. Math. Phys. 2 (1998) 253C291,
[hep-th/9802150].
[4] O. Aharony, S. S. Gubser, J. M. Maldacena, H. Ooguri, and Y. Oz, Large N field theories,
string theory and gravity, Phys. Rept. 323 (2000) 183C386, [hep-th/9905111].
[5] S. A. Hartnoll, C. P. Herzog and G. T. Horowitz, Building an AdS/CFT superconductor,
Phys. Rev. Lett. 101 (2008) 031601 [arXiv:0803.3295].
[6] S. S. Gubser, Breaking an Abelian gauge symmetry near a black hole horizon, Phys. Rev. D
78, 065034 (2008) [arXiv:0801.2977].
[7] S. S. Gubser, Breaking an Abelian gauge symmetry near a black hole horizon,
[arXiv:0801.2977].
[8] G. T. Horowitz, Introduction to Holographic Superconductors, [arXiv:1002.1722].
[9] S. A. Hartnoll, Lectures on holographic methods for condensed matter physics, Class. Quant.
Grav. 26, 224002 (2009) [arXiv:0903.3246].
[10] S. A. Hartnoll, Quantum Critical Dynamics from Black Holes, [arXiv:0909.3553].
[11] C. P. Herzog, Lectures on Holographic Superfluidity and Superconductivity, J. Phys. A 42,
343001 (2009) [arXiv:0904.1975].
[12] J. McGreevy, Holographic duality with a view toward many-body physics, [arXiv:0909.0518].
[13] K. K. Gomes, A. N. Pasupathy, A. Pushp, S. Ono, Y. Ando and A. Yazdani, Visualizing pair
formation on the atomic scale in the high-Tc superconductor Bi2Sr2CaCu2O8+δ , Nature 447,
569 (2007).
[14] S. Franco, A. Garcia-Garcia and D. Rodriguez-Gomez, A general class of holographic super-
conductors, JHEP 1004:092,2010, [arXiv:0906.1214].
[15] S. Franco, A. M. Garcia-Garcia and D. Rodriguez-Gomez, A holographic approach to phase
transitions, Phys. Rev. D 81, 041901 (2010), [arXiv:0911.1354].
16
[16] F. Aprile, S. Franco, D. Rodriguez-Gomez, J. G. Russo, Phenomenological Models of Holo-
graphic Superconductors and Hall currents, JHEP 1005:102,2010, [arXiv:1003.4487].
[17] Q. Pan, B. Wang, General holographic superconductor models with Gauss-Bonnet corrections,
Phys. Lett. B 693: 159-165, 2010, [arXiv:1005.4743].
[18] Q. Pan, B. Wang, General holographic superconductor models with backreactions,
[arXiv:1101.0222].
[19] J. P. Wu, The Stu¨ckelberg Holographic Superconductors in Constant External Magnetic Field,
[arXiv:1006.0456].
[20] A. Ritz and J. Ward, Weyl corrections to holographic conductivity, Phys. Rev. D 79 (2009)
066003, [arXiv:0811.4195].
[21] J. P. Wu, Y. Cao, X. M. Kuang, W. J. Li, The 3 + 1 holographic superconductor with Weyl
corrections, Phys. Lett. B, 697: 153-158, 2011, [ arXiv:1010.1929].
[22] G. T. Horowitz and M. M. Roberts, Holographic Superconductors with Various Condensates,
Phys. Rev. D 78 (2008) 126008 [arXiv:0810.1077].
[23] P. Breitenlohner and D. Z. Freedman, Positive Energy in anti-De Sitter Backgrounds and
Gauged Extended Supergravity, Phys. Lett. B115 (1982) 197.
[24] D. T. Son and A. O. Starinets, Minkowski-space correlators in AdS/CFT correspondence:
Recipe and applications, JHEP 0209, 042 (2002) [arXiv:hep-th/0205051].
[25] R. C. Myers, S. Sachdev and A. Singh, Holographic quantum critical transport without self-
duality, [arXiv:1010.0443].
[26] R. Gregory, S. Kanno, J. Soda, Holographic Superconductors with Higher Curvature Correc-
tions, JHEP 0910:010,2009, [arXiv:0907.3203].
[27] Q. Pan, B. Wang, E. Papantonopoulos, J. de Oliveira, A. B. Pavan, Holographic Supercon-
ductors with various condensates in Einstein-Gauss-Bonnet gravity, Phys. Rev. D 81, 106007,
(2010).
[28] L. Barclay, R. Gregory, S. Kanno, P. Sutcliffe, Gauss-Bonnet Holographic Superconductors,
JHEP 1012:029,2010, [arXiv:1009.1991].
[29] X. M. Kuang, W. J. Li, Y. Ling, Holographic Superconductors in Quasi-topological Gravity,
JHEP 1012:069,2010, [arXiv:1008.4066].
[30] X. M. Kuang, W. J. Li, Y. Ling, Holographic p-wave Superconductors in Quasi-topological
Gravity, [arXiv:1106.0784].
17
[31] M. Siani, Holographic Superconductors and Higher Curvature Corrections, [arXiv:1010.0700].
[32] R. G. Cai, Z. Y. Nie, H. Q. Zhang, Holographic p-wave superconductors from Gauss-Bonnet
gravity, Phys. Rev. D 82, 066007 (2010) [arXiv:1007.3321].
[33] Y. Brihaye, B. Hartmann, Holographic Superconductors in 3+1 dimensions away from the
probe limit, Phys. Rev. D 81, 126008 (2010) [arXiv:1003.5130 ].
18
